ABSTRACT BACKGROUND AND CONTEXT: Giving Asthma Support to Patients (GASP) is a unique online tool developed to provide asthma education at point of care, and to provide health care professionals in primary care with skills and knowledge to undertake a structured asthma assessment.
Background
Evidence has shown that internet-based technology can be used to successfully monitor and manage various diseases. It has been argued that internet-based technology has great potential as a means of providing better treatment for chronic conditions, such as asthma, diabetes and hypertension. [1] [2] [3] The possibilities vested in these technologies rest on the claim that they create more durable connections between the patient and professional, thus providing pervasive health care expertise, standardised in accordance with current evidence-based guidelines. 4 Regular asthma reviews are recommended by international guidelines to improve asthma morbidity, and there is a need for a structured assessment to facilitate this in routine primary care practice. [5] [6] [7] There is a need for a simple and robust assessment instrument to structure patient visits, and assess asthma treatment in primary care. An important part of these reviews is to assess overall asthma control. The goal of asthma treatment is to achieve clinical control, which implies minimal symptoms and use of reliever medication, no limitations in everyday activities, no night waking, no exacerbations, normal lung function, and no side effects from medication. [5] [6] [7] Several surveys have suggested that both patients and health care professionals overestimate the level of asthma control. [8] [9] [10] [11] Many patients perceive their asthma to be mild and well controlled, despite reporting frequent symptoms.
8,10-12 Also, asthma patients have been shown to have low adherence to treatment guidelines 9, 10, [13] [14] [15] [16] [17] [18] and poor knowledge of the disease. 17 Written personal management plans exist, but appear to be only of limited use and patients often remain poorly controlled, as reflected in frequent episodic asthma, inadequate prescription of preventive treatment, and many patients continuing to experience symptoms 8, 17, 19 Several instruments have been developed for measuring asthma control. These include: the Asthma Control Questionnaire (ACQ); 20 the Asthma Control Test (ACT); 21 and for measuring health-related quality of life (HRQL), the Asthma Quality of Life Questionnaire (AQLQ); 22 and the shorter version, the Mini-Asthma Quality of Life Questionnaire (Mini-AQLQ). 23 Some of these tools are suited for primary care use, but there remains a need for a specific instrument to help structure patient visits and assess asthma treatment in primary care. The Giving Asthma Support to Patients (GASP) tool is unlike previous tools, as it has built-in decision support, based on current guidelines, [5] [6] [7] which encourages best practice. The GASP online tool also includes recording the following: spirometry testing, asthma symptoms scores, exacerbations, peak flow measurement, asthma triggers, medication adherence, inhaler technique, and review of action plans. In this retrospective cohort study, we aimed to measure the effectiveness of the GASP tool in improving asthma outcomes, such as exacerbations, hospital admissions and medication usage.
Assessment of problem
GASP was developed and validated using a multifaceted approach. Underpinning the GASP tool decision support are the 'levels of asthma control', as detailed in international guidelines. [5] [6] [7] GASP was developed with patients and clinical expert input. A six-month pilot study was conducted using the GASP tool in June 2008, involving five general practices with 18 nurses and 185 patients aged 5-64 years. This pilot study showed the ease of use of the tool, with good nurse and patient satisfaction, and improved patient outcomes resulting in reduced exacerbations (data, unpublished) . Any potential problems with the tool highlighted during the pilot study (from patients, nurses, or doctors) were identified by a questionnaire and several focus group meetings. Altera- 
WHAT GAP THIS FILLS
What we already know: To date there is no known online asthma support tool used by health care professionals in New Zealand that has demonstrated improvement in patient outcomes.
What this study adds: GASP is the first tool to have provided evidence that it significantly improves patient outcomes in the primary care setting. It is envisaged that a greater number of general practices in New Zealand will implement the GASP tool as part of their routine asthma management plan in order to significantly improve patient outcomes.
tions and revisions were made to the GASP tool in line with focus group recommendations and current international guidelines. The GASP tool was then reviewed and approved by the clinical expert team and was also endorsed by the Asthma Foundation of New Zealand, as well as the New Zealand Nurses Organisation (Respiratory Section) prior to its launch in November 2008.
GASP is exclusively for use by health care professionals as a decision support tool. Figure 1 shows the start-up screen of GASP, which includes baseline height and weight measurements, asthma and medication history, spirometry values, inhaler technique, asthma triggers, peak flow values, and patient consent. Based on the patient data entered into GASP, the health care professional is provided with a calculated asthma severity and the tool then suggests an appropriate level of pharmacological intervention (e.g. inhaled corticosteroid uptitration) and non-pharmacological interventions (e.g. trigger avoidance), by the use of 'drop-down' boxes. GASP was not integrated with clinical software already in use in primary care practices, but was provided as an independent clinical support tool for the management of asthma.
Anonymised data from all patients who presented to their primary care health provider with partly controlled or uncontrolled asthma, aged 5-64 years, and who had completed a minimum of two GASP assessments from 1 November 2008 to 17 April 2011 (approximately 30 months) were obtained from a secure, self-populating online database. Data were obtained from patients who had consented to the use of their information.
Data were compared between all patients' visit 1 (pre-GASP intervention) and visit 2 (post-GASP intervention) assessments over the 30-month period, using IBM SPSS Statistics (Version 20.0.1). Ethical approval was not required as this was an analysis of anonymised records from a selfpopulating, secure database. All patients included in the study provided consent at the time of data collection for the use of their data in anonymised data analysis and subsequent publication.
To assure quality and consistency of care and appropriate use of GASP, all patient assessments were conducted by GASP-accredited nurses. The basis of this accreditation process is the New Zealand Asthma Foundation's 'Fundamentals' course, which is a New Zealand Qualifications Authority (NZQA) course accredited at level 7. In addition, nurses were trained with the GASP training component, which supports the concept of nurse-led asthma clinics within the primary care setting. The GASP training component includes skills in assessing the patient with asthma, including critical thinking and case review skills. Expertsupported practicals are also offered to each nurse when assessing a patient in their clinic, as well as detailed skills on setting up an asthma clinic (e.g. how to improve clinic visits, non-adherence issues, protocols, audits). There is also an 'in-depth understanding of asthma medications' module and all nurses undergo testing with a minimum pass mark of 80%. The GASP tool is also shown to all patients and a unique education package for each patient is explored. It is this unique education for patients that has resulted in informed choice, further knowledge, understanding and self-management, leading to improved health.
Outcomes considered in this retrospective cohort study included exacerbations requiring medical intervention, emergency department (ED) presentations, hospital admissions, course of oral corticosteroids and use of short-acting beta agonists (SABA).
Results of assessment/measurement
Statistically significant improvements were seen with the use of the GASP tool for all study outcomes when pre-GASP visit (visit 1) was compared to visit 2 ( Figure 2 
How results were used to understand the problem
Previous studies are in agreement with our findings. [24] [25] [26] [27] A trial conducted in a primary care setting in Copenhagen showed that when internetbased monitoring of asthma was compared to that of general practitioner care alone, significantly better asthma control was achieved with internetbased monitoring, with improvements seen in asthma symptoms, quality of life, lung function and airway responsiveness. 27 As the GASP online tool is an open-ended database, follow-up data as well as data on new patients will be entered continuously. Therefore, it is possible that longer-term effectiveness of GASP could be seen in data published at a later date. However, there is now a need for a randomised controlled trial in the primary care setting to confirm the findings of this retrospective cohort study. In the meantime, we believe that there is sufficient evidence from the current study to implement and utilise GASP in the management of asthma in all primary care practices in New Zealand.
Strategies for quality improvement/change
The strength of this study has been the careful development and constant updating of GASP over time, with every effort made to be certain that GASP is in accordance with current international practice guidelines. Additional strengths of this study include its 'real-life' setting, to ensure its usefulness in primary care, as well as all patient assessments being conducted by GASPaccredited nurses only. Furthermore, although patients were given a specified recall period, they were free to revisit the practice at any time if they believed that their asthma was not improving or was getting worse. Since there is no 'gold standard' for recall time period, 28 we believe it is better to have an open timeframe which gives the patient the possibility to assess their own asthma and request medical intervention if, and when, required.
Lessons and messages
This retrospective cohort study of the GASP tool has demonstrated that its use by health care professionals can significantly improve patient outcomes in the management of asthma in a primary care setting. There are important aspects to include when assessing patients with asthma and we believe that the use of GASP helps to structure this evaluation. The NNT was calculated to be 7 for reducing exacerbations. Furthermore, this study suggests that for every 10 patients using GASP, one less patient would present to ED, and for every 9 using GASP, one less would require a course of oral corticosteroids. The introduction of the GASP tool was associated with improvements in multiple aspects of asthma care. Our study showed that the use of GASP resulted in closer monitoring, immediate feedback and adequate pharmacological and non-pharmacological therapy in accordance with current clinical guidelines, as well as better adherence to treatment. All of these factors together appeared to produce better asthma control, as evidenced by the improvements seen in the study outcomes.
Monitoring of symptoms, airflow obstruction, and exacerbations is essential to asthma management. Patients who practise self-monitoring, in conjunction with the use of a written action plan and regular medical review, have significantly fewer hospitalisations, ED visits, and lost time from work. 29 Either symptom monitoring or peak expiratory flow monitoring is satisfactory, provided the results are interpreted with reference to the patient's own baseline asthma status. Regular monitoring by health care providers also improves health outcomes for patients, provided the health care provider is systematic and monitors asthma control, medications, and patient skills at regular intervals. Additional monitoring tools may include online internet-based monitoring systems. It is important to monitor the quality and cost of care, as well as compliance with internationally accepted management guidelines. Assessment of the hospitalisation rate and regular audit may achieve these aims in the hospital setting. However, the best way to assess and monitor asthma in primary care remains an unresolved, yet crucial issue, since primary health care professionals manage the vast burden of illness caused by asthma. 29 Monitoring asthma outcomes is an essential step towards the successful implementation of international guidelines in the management of asthma. This study has shown that GASP provides a structure for a primary care asthma review and that it is quick and easy to use in a clinical practice setting. The key use of GASP is to act as a decision support tool and to structure primary care asthma reviews, but it also covers important areas for the clinical assessment of asthma control in primary care. As such, it can be used to assess changes since the previous visit and the possible need for treatment update. GASP also provides a useful educational complement for both the patient and the health care provider, with data summaries at the individual level. It can also be used at a local practice or regional level to provide feedback on the asthma care provided to patients.
This study has shown that GASP provides a structure for a primary care asthma review and that it is quick and easy to use in a clinical practice setting It was not altogether surprising in this study to find that Māori and Pacific patients appeared to gain the least benefit from the use of GASP. The burden of respiratory illness is significantly greater in these populations than in the New Zealand European population, with hospital admissions for Māori/Pacific people being twice that of New Zealand Europeans. 30, 31 Māori and Pacific people were also a smaller percentage (15%) of the population in the study catchment area, with the largest group being New Zealand Europeans (65%), followed by Asians (14%). 32 Due to the burden of asthma in Māori and Pacific populations, the potential benefits afforded by the GASP tool need to be urgently investigated in these populations.
The results of this retrospective cohort study have shown that the use of GASP as the basis of a structured asthma review in primary care translates into significant clinical improvements. We believe that GASP is effective in assisting in controlling asthma and that future development and use of such a tool will benefit both patients and health care professionals. It is envisaged that greater numbers of general practices in New Zealand will implement the GASP tool as part of their routine asthma management plan, in order to further improve patient outcomes.
